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(54) Pharmaceutical preparations containing polyunsaturated fatty acids, their esters or salts, 
together with antioxidant vitamins or provitamins 

(57) Pharmaceutical preparations are described, 
useful in the prevention and/or treatment of atheroscle- 
rosis, of cardiovascular, nervous system, skin and malig- 
nant pathologies, containing 50 to 1000 mg of omega-3 
fatty acids, thei r esters and their salts with inorganic and 
organic bases, as individual compounds or as a mixture, 
in combination with 10-40% by weight of antioxi- 
dant/reducing vitamins or provitamins. 
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Description 

- KfiH 11<irfll , - in the prevention and/or treatment of atherosclerosis, of cardi- 
Pharmaceutical preparations are described, useful « WJJJJ 1 QQ0 oi fatty acids, their esters 

by Te^^ 

suitablequantities of vitamins or provitamins having reducmg. ™*°£Z£*^ » in example, diseases of 
^ercsis^olother^^ 

the central nervous system, of the skin, inflamrrato^ or nec^. described, next to the above mentioned 

yunsaturated fatty acids and of highly fa^uWe^lam^as £^ reciprocal potentiation of the 

"pharmacologic and th erapeutic act «■ £££X£„ as compared to the MM constH- 

fritter called EPA) are preferred as omega* P^^rat^fatty^ ^ or jn ^ 

They are used, in conformity with toe ^J^tS or oTorganic sate, for example with eth- 

r^TcSL^ssr, :mk=su -«•—*• ^ ne " 

n e is understood that DHA and EPAin ^*SJ^^^ 
of the two. The mixtures are prepared SlSSJw used, as obtained by extraction, purification 

DHA and EPA mixtures or the mixtures of ^este* ^^Zot^ (mainly fish oils), 
and concentration processes of the twoaadsstarting ^^J^SS^Sil The term Vitamin E' is to be under- 
As regards the reducing vtemins^e vrtam.ns E A and C WJJJJ^ to^erols (p. Y . etc.) in the various 
stood as inclusive of a-tocopherol. both in the d-and dl- ^ fo ™' ^trTetiiS d^oretinol Derivatives of vitamin 
sS^isomeric or racemic forms, while the term Vrtam«v A ttnfefan "JJ^SE*--. succinates, palmitates. 
land of vitamin A endowed ^^arrtn^ ac^su* a ;^S^3* A ^ iS(the carotenes, prefer^ 
arealsoconveniently used. Incxx^rm^^the.nvention^ conveniently used in combination w* 

6- and o-carotene can also be associated with DHA and epa ■ ™" specially the palmitate. Alternatively 
EPAandDHA. °^to te fat-i^^ deducing vitamins or 

it is used as a sodium salt together with EPA and DHA sate, m ^eous^u preferably 20% to 30%. 

P ovteSns are combined with DHA and EPA in J^^^om^a^.S oTwhTch DHA and EPA are the 
Long chain polyunsaturated fatty aods. '"f^^^^^The prevention and treatment of numerous 
most interesting, have recently * n ^^£££^ Sm The tterature has described DHA and EPA 
pathological forms, specially those related to the ^^^^ O ^^ antjtnrombotic action (cH. for instance A. Leaf 
^iSarnstplatelet agg^ation as weB ^^^^^ndemic and artihyperchoiesterdemjc 
and PC. Weber. New England J. Med.. 318^ ^^■JSJSKhe inflammatory pathologies (cif. S.P. Prescott. 
actions. Additional possible instances of DHA ar^EPA^ cation aretn ^ ^ ig76) ^ 

J Bid. Chem.. 259. 7615. 1984). some "^J^ ^^JL pathologies, etc. % 
riasis. memory and learning disturbances, some ce j^' n ^ a ^ DHA above all teTview of atherosclerosis wide 
Special interesting is the antiatherogenous action * EJ* « L a rt ItesMe Though thorough studies are still 
diffusion in the affluent society, in ration ^^^^^^0^ v*h£, L action takes place. The 
ongoing, it is already possWe to advance '^^^^J^Ss^sW. are oxidised to thromboxane A3 (not 
omega* fatty acids, by replacing ^^^if^^^^. an arachidonic acid metefcoDte) and to 
so active as platelet pro-aggregant and ^^^.^"^Sto r properties similar to those of prostaglandin 
prostaglandin PG.3. having, by converse. . ^^f^^^'STreSiTis a more powerful inhibition of platelet 
PG.2. produced through '^^^^^jf^^Z Z^ction between platelets and vasal wall, 
aggregation and an increased ™^ a *°^^™£^^Zte^ drawn the attention to a possible cause of 
On the other hand, however. ^^Jf^JT^ derivatives Their admintetration. m addition to the 
troubles in the dietetic or therapeutic use ^ .^A ^^^^ ^Sch pTSsely for the increased presence of highly 
other effects, leads to their irx»rpc<ation»£ £ £own w oxidation of low<lensrty proteins 

unsaturated acids, become more susceptible to ^f^f^ n ^"' the ^^ar wall cells to produce cytokines, a 
(LDL) is one MM stages in the ^^^^^t^n Haemost. 69. 6. 1069. 1993). The 
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two polyunsaturated acids and forthis reason counteracts the oxidation processes, specially those involving LDL, which 
in the end, favour the onset of atherosclerosis. 

Next to the specific action against oxidation of DHA and EPA incorporated in the LDLs, vitamin E carries out an 
effective action in vivo also against other oxidation and peroxidation processes involved in the genesis of atherosclerosis, 
Lg., through effective prevention of free-radical (superoxide anion, singlet oxygen, etc.) and hydrogen peroxide formation, 
now known to favour the onset of atherosclerotic, ischemic and neoplastic diseases. 

Also vitamin A and provitamins A (carotenes), as well as vitamin C (ascorbic acid), present in blood, even though 
in much smaller quantity than that of a-tocopherol, perform an antioxidative action against LDLs, contributing to inhibit 
atherogenetic processes. The foregoing information defines the advantage of DHA and EPA use in combination with 
reducing vitamins or provitamins in the treatment and in the prevention of atherosclerosis, as well as in other pathologic 
conditions of the cardiovascular system connected with atherosclerosis. 

In the course of our work on LDL oxidizability we have surprisingly found that the effect on LDL oxidation by EPA 
and DHA in combination with reducing vitamins and provitamins is not simply additive but produces a true synergistic 
effect. In a typical experiment, different groups of rats were treated for 6 weeks as follows: 



Group 1 : 
Group 2: 
Group 3: 
Group 4: 
Group 5: 

Group 6: 

Group 7: 



hero!) 



8 mg/kg of vitamin E (dl-a-1 
25 mg/kg of DHA 

8 mg/kg of vitamin E + 25 mg/kg of DHA (in the ratio of about 30:1 00) 

25 mg/kg of an EPA+DHA ethyl ester mixture (total ethyl esters 85%; EPA/DHA ratio 1/1 

8 mg/kg of vitamin E + 25 mg/kg of the above mentioned mixture of EPA+DHA ethyl esters (in the ratio of 

about 30:100) 

20 mg/kg of vitamin E + 25 mg/kg of the above mentioned mixture of EPA+DHA ethyl esters Qn the ratio of 
about 80:100) 

1 .25 mg/kg of vitamin E + 25 mg/kg of the above mentioned mixture of EPA+DHA ethyl esters (in the ratio 
of about 5:100) 



At the end of treatment the blood LDL fraction was isolated and Oxidised with 5M CiP+ at 37°C for 8 h, the 
oxidation progress being controlled at the following times: 0, 1 , 3, 5, 8 h (cif. Jialal. Vega et al., Atherosclerosis, 84. 185, 

1 990) . To measure oxidation the Thiobarbrturic Acid-Reacting Substances (TBARS) test, expressed as malondiakJehyde 
(MDA) equivalent, was used, according to a known method (cif. Jialal, Freeman et al., Arteripsd. Thromb., 11, 482. 

1 991) . The following table I reports the test results. 

TABLE 1 



LDL oxidation speed, expressed as nanomols of MDA/mg of proteins/hour, after 6 weeks of treatment per os in rats. 


Control group 


231 


Group 1 (vitamin E) 


15.5 


Group 2 (DHA) 


27.3 


Group 3 (vrt. E 30% with DHA) 


9.8 


Group 4 (EPA+DHA ethylesters) 


27.7 \ 

* 


Group 5 (vrt. E 30% with EPA + DHA esters) 


9.3 


Group 6 (vrt. E 80% with EPA + DHA esters) 


10.1 


Group 7 (vrt. E 5% with EPA + DHA esters) 


21.9 



so Rom the above results EPA and DHA, individually (DHA) or in a mixture (EPA+DHA esters), are shown to increase 
LDL oxidation to a not negligible extent, while the combined use of EPA/DHA plus a quantity equivalent to the 30% of 
their weight of vitamin E considerably decreases oxidation, to an extent higher than vitamin E alone. The use of a quantity 
equivalent to 80% of vitamin E together with EPA+DHA ethylesters (group 6) affords no special advantage as compared 
to the 30% while a limited quantity, in the order of 5% (group 7) has practically no effect. 

55 With reference to the literature on the subject, it is worth mentioning that only German Patent no. 3.719.097 claims 
the use of EPA and DHA in combination with high quantities of vitamin E, for normalisation of Wood coagulation (which 
undergoes alteration during treatment with EPA and DHA alone), differently from the present patent application. 

Said German Patent particularly claims a drug containing EPA and DHA as well as vitamin E, characterized in that 
the content in vitamin E is 40-100% by weight in respect of the fatty acids and states that smaller quantities have no 
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the ^c acuon (*ey cannot nowise pro^o^ 

oxSon of the LDLs (and therefore - ^.^^^^S from 10 to 40% of the weight of the fatty 
are already suffioent to ^?«tSK?aS«J activity and are not consfcfered usefui. and 
acids, and preferably from 20 to 30%. H 'f h e ^ u fT^" nsa aci ds advocated for clinical use 
might even prove toxic cons.der.ng the "'9^.^^"^^' aantS ) for the preservation of polyunsaturated . 
Other Authorsreporttheposs^ jn ^ fe quite sma „ and 

fatty acids in vitro . In all these cases however theq^JJ 'J^SSLm (1 -2% maximum). If at all, British Patent 

dO^notexceedasrmllpercerrfage^ 

no 2.218.904 briefly memionsthetherap^cuse^ 

the relativeformulation. Atthese^cerrtrabons howe** w ^J^*^^ 7). 
of the omega-3 acids incorporated in the ^ Se present invention are characterized by substantial 

On the contrary, the pharmaceufca. ^°^^!SSmX 5a from oxidation in vivo by irteracting with *m 
SSS P^T SSXSSel 8 3 10-40. in respect to the Pirated ac.ds, 

istration by oral route. whirh DHA and EPA are used (such as inflammation, psoriasis, 

Also as regards other types of pathologyagainst wh^» DHAandfcK* ar ^ diseases), the concomitant 
neoplastic forms, memory and learning disturbances, central ^ ^™ EPA is anyhow beneficial. 

£2ence of redudng vitamins or provitamins having Mn vno antioxidative effect /n wfro which 

P This effect is quite different and more ro A ^;^^ 

the tocopherols, the carotenes and vtemm A and < = "*^^^her with the established quantity of reducing 
Thermal quantity of DHA and EPA acids. *^^^;„^entional techniques, solvents and diluents 
vitamin or provitamin may be '^^^gS^^SSS^ tweens optionally in a mixture with small 
such astriacetin. polyethyleneglycol mixtures ( pE « H ^T + " ~ ^ reducing vitamins and provrtamins are 
quantities of ethanol. propylene glycol etc. As an a»«™*»^ S<J2u3U or on materials with which they form 
adsorbed on highly porous material (for ^""^Sat^W^rs which can be formulated e.g.. in the 
true inclusion complexes (eg.. ^^^^J^^^^nd antioxidant water-soluble vitamins, 
form of tablets, coated tablets etcif EPA DH^e«ed . "««^ns may be in liquid form (drops, syrups, single- 

bG ^"Slowing examples further illustrate the invention. 
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DHA ethylester (325.6 mg). equivalent to DHA 
dl-cc-tocopherol 
Triacetin 
Gelatin 

Ethyl and propyl p^hydroxybenzoate sodium, respect. 



300 mg 
90 mg 
100 mg 
127 mg 
0.58 and 0.29 mg 



55 



« 



EP 0 699 437 A1 

Example no. 2 



DHA ethanolamine salt (339.4 mg), equivalent to DHA 


300 mg 


dl-(a- tocopherol acetate 


65 mg 


Triacetin, gelatin, ethyl and propyl p-hydroxybenzoate sodium: 


as in Example no. 1 



Example no. 3 

75 



EPA salt of arginine (454.9 mg) equivalent to EPA 


300 mg 


Retinol acetate 


70 mg 


Triacetin, gelatin, ethyl and propyl p-hydroxybenzoate sodium: 


as in Example no. 1 



25 

Example no. 4 



30 





DHA ethyiester (162.8 mg) equivalent to DHA 


1 50 mg 




E^PA ethyiester (163,9 mg) equivalent to EPA 


150 mg 


35 


dl-a-tocophero! 


60 mg 




Triacetin, gelatin, ethyt and propyl p-hydroxybenzoate sodium : 


as in Example no.1 



40 

Example no. 5 



EPA 


1000 mg 


Ascorbyl palm'rtate 


250 mg 


Triacetin 


160 mg 


Gelatin 


220 mg 


Ethyl and propyl p-hydroxybenzoate sodium 


1 .9 and 0.97 mg 
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Example no- 6 



10 



15 



DHA 

dl-a-tocopherol 
Ventilated silica 
Magnesium stearate 

Gelatin 

Ethyl and propyl p-hydroxybenzoate sodium 



300 mg 
59 mg 
600 mg 
15 mg 
125 mg 
0.58 and 0.29 mg 
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